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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the actuator which obtains linear operation by the flexible 

element expanded and contracted if voltage is impressed within the environment of the electrolyte section. 

[0002] 

[Description of the Prior Art] From the former, the actuator as shown in JP,6-699 1 , A is known. As shown in drawing 8 , this 
actuator joins an electrode 16 to both sides of ion exchange membrane 15, and comes to prepare the polymer material layer 17 
which covers this etc. In this case, either a cation exchange membrane or an anion exchange membrane can be used as ion 
exchange membrane 1 5, a polystyrene sulfonate film, fluororesin system ion exchange membrane with a sulfone machine or a 
carboxyl group, etc. are used as a cation exchange membrane, and the fluororesin system ion exchange membrane containing the 
ammonium and others are used as an anion exchange membrane. Moreover, thej^glytjier Tpatenal layer 1 7 is a thiTi_r,nai; and 
becomes by water-insoluble nature polymer such as polyethylene, polystyrene, and BORIAMIDO. 

[D"Ci03]~Therefore, in this actuator, it is impressing voltage to two electrodes 16 by the power supply section 2, and the potential 
difference is buiU over the front reverse side of ion exchange membrane 15, a difference is produced in the moisture content in 
this front reverse side, the low side of a water content contracts and this ion exchange membrane 1 5 carries out curve deformation 
to this low side (cathode side). This actuator which makes such deformation operation can be used as dynamogenesis 
mechanisms, such as an artificial muscle for micro robots. 
[0004] — ' 

[Problem(s) to be Solved by the Invention] however, in the above-mentioned Prior art, although the polymer material layer 17 
will also be expanded and contracted by impression of voltage, it was what carries out a chisel reaction and returns to the transient 
build-up current at the time of voltage impression immediately in this case to origin That is, even if it impressed voltage, when the 
current in ion exchange membrane 1 5 decreased, in order that the distribution of the once produced water content might be 
equalized gradually and might go, it was that from which a curve deformation state returns to the original state. So, in order to 
make the state where it elongated or contracted maintain, there was a problem that impressing repeat voltage had to be continued. 
Moreover, since it was that to which an actuator makes deformation operation only by contraction by the side of the low of the 
water content of ion exchange membrane 1 5, there was also a problem that the generating force at the time of this contraction 
required to obtain this deformation operation was weak. 

[0005] this invention is offering the actuator which can make the gestalt which it is after being invented in order to solve the 
problem in the above-mentioned Prior art entirely, and the technical problem's being able to obtain linear operation certainly and 
this operating moreover maintain, without continuing carrying out repeat voltage impression 
[0006] 

[Means for Solving the Problem] The flexible element which the actuator of this invention according to claim 1 becomes by pi 
,^i^jyH^e45qie.^d52^^i^^ power supply section for impressing voltage to this 

flexible element and the voltage impression section, and the electrolyte section for making the flexible element shell exterior flow 
through current. It if an electropositive potential is impressed to the voltage impression section, a flexible element will 
develop, and it comes to prepare the move section which operates linearly by expansion and contraction of a flexible element on 
the main part of an actuator made as [ contract / a flexible element ] when the electronegative potential was impressed to the 
voltage impression section. 

[0007] Therefore, expand and contract powerfully the flexible element which becomes by pi conjugate type polymeric materials 
by impressing positive and an electronegative potential to the voltage impression section in this case by oxidation-reduction 
reaction operation. Namely, if an electropositive potential is impressed to the voltage impression section, the amount of ion 
doping of a flexible element will increase, and this flexible element will be elongated. On the contrary, if an electronegative 
potential is impressed to the voltage impression section, the amount of ion doping of a flexible element will decrease, this flexible 
element will be contracted, and the move section certainly prepared in the main part of an actuator by this operates linearly, and 
this flexible element - the state where it elongated or contracted - the voltage impression section - positive and negative - it can 
be made to continue certainly, without repeating the gestalt of the main part of an actuator which operated, and continuing 
carrying out vohage impression, since it holds until reverse potential is impressed 

[0008] The actuator of this invention according to claim 2 is characterized by having bias mechanisms, such as a spring which 
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generates the force to the direction where the move section operates at the time of extension of a flexible element, in the actuator 
of the claim 1 above-mentioned publication. 

[0009] Therefore, although this extension force at the time of an electropositive potential being impressed to the voltage 
impression section especially in this case, and a flexible element being elongated becomes weaker than a shrinkage force when 
reverse, since the force to the direction where the move section operates according to a bias mechanism at the time of extension of 
a flexible element is generated, in case a flexible element is elongated, sufficient force of operation can be acquired. Moreover, 
since this shrinkage force at the time of a flexible element being contracted is comparatively strong, the generating force of the 
aforementioned bias mechanism is resisted, this flexible element contracts convenient, and the move section operates in the 
direction contrary to the above. 

[0010] The actuator of this invention according to claim 3 is set to the actuator of the claim 1 above-mentioned publication. While 
carrying out the junction unification of the flexible element, forming a tabular layered product in the both sides of the electrolyte 
section and impressing an electropositive potential to the voltage impression section corresponding to one flexible element By 
impressing an electronegative potential to the voltage impression section corresponding to the flexible element of another side, it 
is characterized by for the flexible element of another side having contracted, while one flexible element developed, and makirig 
as [ operate / linearly / the move section / so that this tabular layered product may be deformed by flexion / by nothing and this 
flexion deformity ]. 

[001 1] Therefore, by impressing positive and an electronegative potential to the voltage impression section especially in this case 
Since the move section operates linearly by the flexible element of another side contracting and deforming this tabular layered 
product by flexion by this at the same time one flexible element of a tabular layered product develops the voltage impression 
section positive and negative - in case reverse potential is impressed and this tabular layered product is deformed by flexion to 
an opposite side, the same force of operation can occur, and it can have by the easy mechanism, and the move section can be 
made to move reciprocately certainly 

[0012] In the actuator of the claim 3 above-mentioned publication, the actuator of this invention according to claim 4 arranges a 
pair of tabular layered product in an opposite position, carries out the joint unification of both the tabulars layered product at the 
end, and is characterized by preparing the move section which operates linearly in the plate surface and the ****** direction of 
this tabular layered product to a part for this bond part. 

[0013] Therefore, opposite arrangement of the above-mentioned tabular layered product is carried out especially in this case, joint 
unification is carried out at both edge, and since the move section which operates linearly in the plate surface and the ****** 
direction of this tabular layered product to a part for this bond part is prepared, this move section can be made to move 
reciprocately in the state where it was certainly stabilized by flexion deformity of the tabular layered product of both sides. 
[0014] The actuator of this invention according to claim 5 is characterized by preparing the move section which operates linearly 
into the middle portion of a tabular layered product towards carrying out an abbreviation rectangular cross with the plate surface 
of this tabular layered product in the actuator of the claim 3 above-mentioned publication. 

[0015] Therefore, since the move section which operates linearly into the middle portion of the above-mentioned tabular layered 
product especially in this case towards carrying out an abbreviation rectangular cross with the plate surface of this tabular layered 
product is prepared, it can be made to move reciprocately in the direction which has this move section by this single tabular 
layered product, and carries out an abbreviation rectangular cross with this. 

[0016] in the actuator of the claim 3 above-mentioned publication, as for the actuator of this invention according to claim 6, a 
periphery and the flexible element of another side serve as [ the flexible element of one of these ] inner circumference in a tabular 
layered product - in a circle - forming - this - it is characterized by making the part in the hoop direction of the tabular layered 
product which becomes in a circle with the move section which operates linearly in the direction of a path of this tabular layered 
product 

[0017] Therefore, since the above-mentioned tabular layered product is formed in a circle especially in this case and the part in 
the hoop direction serves as the move section which operates linearly in the direction of a path It can become this move section 
and the easy structure which fixes a part of this tabular layered product which counters in the direction of a path by the opposite 
side, and can be made to move reciprocately in the state where it was certainly stabilized by flexion deformity to which a tabular 
layered product in a circle carries out huge reduction of this move section. 

[00 1 8] In the actuator of the claim 1 above-mentioned publication, the actuator of this invention according to claim 7 forms a 
flexible element in the shape of a spiral, and is characterized by preparing the move section which operates linearly along the 
direction of an axis of this spiral by expansion and contraction in alignment with the spiral curve of this flexible element in the 
edge of this flexible element. 

[0019] therefore, a flexible element forms in the shape of a spiral especially in this case - having - compact - being settled - 
moreover - this flexible element - a spiral curve ~ meeting - a big variation rate - an amount - expanding and contracting - 
this size - a **** variation rate - the small variation rate to which expansion and contraction of an amount met in the direction of 
an axis of this spiral - since it is changed into linear operation of the move section used as an amount, the stronger force of 
operation can be acquired 

[0020] In the actuator of the claim 7 above-mentioned publication, the actuator of this invention according to claim 8 is equipped 
with the bias mechanism which is the spiral-like spring which generates the force to the direction where the move section 
operates at the time of extension of a flexible element, and is characterized by unifying a flexible element in accordance with this 
bias mechanism. 
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[002 1 ] Therefore, since unification formation of the flexible element of the shape of an above-mentioned spiral is carried out with 
this in accordance with the bias mechanism which is a spring especially in this case, in case the force to the direction where the 
move section operates is generated and a flexible element is elongated by this bias mechanism at the time of extension of a 
flexible element, sufficient force of operation can be acquired. Moreover, external force is absorbed by the bias mechanism, 
impossible operation of the move section is also lost, and it is hard coming to damage the main part of an actuator. 
[0022] 

[Embodiments of the Invention] Drawing 1 shows 1 operation gestalt corresponding to the claims 1-4 of this invention, the 
actuator of this operation gestalt The flexible element 1 which becomes by pi conjugate type polymeric materials, such as poly 
ANIN and polypyrrole The power supply section 2 and the voltage impression section 3 for impressing voltage to this flexible 
element 1, It has the electrolyte section 4 for making the flexible element 1 shell exterior flow through current. If an 
electropositive potential is impressed to the voltage impression section 3, the flexible element 1 will develop, and it comes to 
prepare the move section 6 which operates linearly by expansion and contraction of the flexible element 1 on the main part 5 of an 
actuator made as [ contract / the flexible element 1 ] when the electronegative potential was impressed to the voltage impression 
section 3 . 

[0023] In the actuator of this operation gestalt, it has the bias mechanisms 7, such as a spring which generates the force to the 
direction where the move section 6 operates at the time of extension of the flexible element 1 . Moreover, while carrying out the 
junction unification of the flexible elements 1 a and lb, forming the tabular layered product 8 in the both sides of the electrolyte 
section 4 and impressing an electropositive potential to voltage impression section 3a corresponding to one flexible element la 
By impressing an electronegative potential to voltage impression section 3b corresponding to flexible element lb of another side 
Flexible element lb of another side contracts at the same time one flexible element la develops, and it is making as [ operate / 
linearly / the move section 6 / so that this tabular layered product 8 may be deformed by flexion / by nothing and this flexion 
deformity ] . Moreover, a pair of tabular layered products 8 and 8 are arranged in an opposite position in this case, and the joint 
unification of both the tabulars layered products 8 and 8 is carried out at the end, and even if it forms the move section 6 which 
operates linearly to a part for this bond part in the plate surface and the ****** direction of these tabular layered products 8 and 
8, it is. 

[0024] The junction unification of the flexible elements la and lb which the electrolyte section 3 becomes by the solid electrolyte 
of a complex-ion conductivity crystal and others, and become the both sides of this electrolyte section 3 by pi conjugate type 
polymeric materials, such as poly ANIN and polypyrrole, is carried out, and the tabular layered product 8 is formed, in this case, 
for example, S042- which has a certain amount of molecular weight as an anion as the electrolyte section 3 H2S04 to produce ' 
and Na2 S04 CI- HCL to produce and F- high pass filter6 to produce and HBF4 etc., although adopting is also possible Since it 
is necessary to use in the state of seal when the electrolyte section 3 serves as a fluid like an ion solution, it is desirable to use a 
solid electrolyte. 

[0025] The joint unification of both the tabulars layered product 8 is carried out in the move section 6 by the soflit, at the edge 
same as the above, joint unification is carried out through the spacer 9 between voltage impression section 3b and 3b, and the bias 
mechanism 7 which comes by the spring between this spacer 9 and the move section 6 is stretched in the state of compression. In 
this case, a power supply section 2 and the voltage impression section 3 are formed in the aforementioned upper-limit side, this 
upper-limit side is fixed, and the move section 6 of the aforementioned soflit operates in the vertical direction. 
[0026] Therefore, it sets to the actuator of this operation gestalt. Expand and contract powerfully the flexible element 1 which 
becomes by pi conjugate type polymeric materials by impressing positive and an electronegative potential to the voltage 
impression section 3 by oxidation-reduction reaction operation. Namely, if an electropositive potential is impressed to the vohage 
impression section 3, the amount of ion doping of the flexible element 1 will increase, and this flexible element 1 will be 
elongated. On the contrary, if an electronegative potential is impressed to the vohage impression section 3, the amount of ion 
doping of the flexible element 1 will decrease, this flexible element 1 will be contracted, and the move section 6 certainly 
prepared in the main part 5 of an actuator by this operates linearly, and this flexible element 1 - the state where it elongated or 
contracted - the vohage impression section 3 - positive and negative - it can be made to continue certainly, without repeating 
the gestah of the main part 5 of an actuator which operated, and continuing carrying out voltage impression, since it holds until 
reverse potential is impressed The actuator of this operation gestalt that makes such deformation operation can be suitably used as 
dynamogenesis mechanisms, such as an artificial muscle for micro robots. 

[0027] Moreover, it sets to the actuator of this operation gestah. An electronegative potential is impressed to outside vohage 
impression section 3a, and flexible element la is contracted. Since both the tabulars layered product 8 will be in an expansion 
state and the force to the lower part in which the move section 6 operates according to the bias mechanism 7 is generated in that 
case as an electropositive potential is impressed to inside voltage impression section 3b, flexible element lb is elongated and it is 
shown in drawing 1 (a), sufficient force of operation can be acquired. Moreover, an electropositive potential is impressed to 
outside vohage impression section 3 a, and flexible element 1 a is elongated. As an electronegative potential is impressed to inside 
voltage impression section 3b, flexible element lb is contracted and it is shown in drawing 1 (b), both the tabulars layered 
product 8 will be in an incurvation state, and in that case, the generating force of the aforementioned bias mechanism 7 is resisted, 
and it operates to the upper part where it is convenient and the move section 6 is contrary to the above. 

[0028] Moreover, it sets to the actuator of this operation gestah. Flexible element lb (la) of another side contracts at the same 
time one flexible element la (lb) of the tabular layered product 8 develops by impressing positive and an electronegative 
potential to the voltage impression section 3. Since the move section 6 operates linearly by deforming this tabular layered product 
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8 by flexion by this the voUage impression section 3 - positive and negative -- in case reverse potential is impressed and this 
tabular layered product 8 is deformed by flexion to an opposite side, the same force of operation can occur, and it can have by the 
easy mechanism, and the move section 6 can be made to move reciprocately certainly And opposite arrangement of the 
above-mentioned tabular layered product 8 is carried out in this case, joint unification is carried out at both edge, and since the 
move section 6 which operates linearly to a part for this bond part in the plate surface and the *****'f= direction of this tabular 
layered product 8 is formed, this move section 6 can be made to move reciprocately in the vertical direction in the state where it 
was certainly stabilized by flexion deformity of the tabular layered product 8 of both sides. 

[0029] Drawing 2 shows another operation gestalt corresponding to the claims 1 -4 of this invention, and sets it to the actuator of 
this operation gestalt. As are shown in drawing 2 (c), and the tabular layered product 8 is formed in the shape of a piece of a curve 
and it is shown in drawing 2 (a) and (b) That by which this tabular layered product 8 was connected up and down through the 
joint implement 10, and was connected with these upper and lower sides It is made a pair, and it is arranged in an opposite 
position, the joint unification of the soffit portion of both the lower tabulars layered product 8 is carried out through the move 
section 6, voltage impression section 3b shared between the upper-limit portions of both the upper tabulars layered product 8 is 
interposed, and the bias mechanism 7 is stretched between this vohage impression section 3b and the move section 6. 
[0030] In this case, as an electropositive potential is conversely impressed to outside voltage impression section 3a as it can set in 
the operation gestalt shown in above-mentioned drawing I , flexible element la is elongated, an electronegative potential is 
impressed to inside voUage impression section 3b, flexible element 1 b is contracted and it is shown in drawing 2 (a), each tabular 
layered product 8 will be in an expansion state, and the move section 6 will operate below. Moreover, as an electronegative 
potential is impressed to outside voltage impression section 3a, flexible element la is contracted, an electropositive potential is 
impressed to inside voltage impression section 3b, flexible element lb is elongated and it is shown in drawing 2 (b), each tabular 
layered product 8 will be in an incurvation state, and the move section 6 will operate upwards. In addition, except it, it is 
constituted like the operation gestalt shown in above-mentioned drawing 1 . and the same operation effect is done so also in an 
account operation gestalt same as the above. 

[003 1 ] Drawing 3 showed still more nearly another operation gestalt corresponding to the claims 1 , 3 , and 5 of this invention, and 
has formed the move section 6 which operates linearly into the middle portion of the tabular layered product 8 towards carrying 
out an abbreviation rectangular cross with the plate surface of this tabular layered product 8 in the actuator of this operation 
gestah. In this case, a part for the both ends is fixed as the fixed-end section 1 1 , the tabular layered product 8 is arranged at an 
abbreviation level state, and the move section 6 is formed in the central inferior surface of tongue of this tabular layered product 8. 

[0032] Therefore, it sets to the actuator of an operation gestalt. If an electropositive potential is impressed to voltage impression 
section 3a, upper flexible element la is elongated, an electronegative potential is impressed to voltage impression section 3b and 
lower flexible element lb is contracted As shown in drawing 3 (b), the tabular layered product 8 is deformed by flexion so that a 
portion may curve upwards the middle, and the move section 6 operates upwards. If potential is impressed contrary to this, this 
tabular layered product 8 will be deformed by flexion so that a portion may curve below the middle, and the move section 6 will 
operate below. Moreover, a halt of impression of potential holds this tabular layered product 8 at a neutral straight-line state, as 
shown in drawing 3 (a). That is, it can be made to move reciprocately in the direction which has the move section 6 by the single 
tabular layered product 8 especially in this case, and carries out an abbreviation rectangular cross with this. In addition, except it. 
It is constituted like the operation gestalt shown in above-mentioned drawing 1 , and the operation effect concerning claims 1 and 
3 is similarly done so in an account operation gestalt same as the above. 

[0033] drawing 4 - claim 1- of this invention - still more nearly another operation gestalt corresponding to 3 and 6 is shown, and 
flexible element 1 b of a periphery and another side becomes [ flexible element 1 a of one of these ] inner circumference about the 
tabular layered product 8 in the actuator of this operation gestah ~ in a circle - forming this - the part in the hoop direction of 
the tabular layered product 8 which becomes in a circle is made with the move section 6 which operates linearly in the direction 
of a path of this tabular layered product 8 In this case, voltage impression section 3b is arranged in the periphery side of the 
upper-limit portion of the tabular layered product 8 in a circle at the inner circumference side for voltage impression section 3 a 
and an edge same as the above, and each is connected to the flexible elements la and lb. Moreover, flie move section 6 is formed 
in the inner circumference side of the soffit portion of this tabular layered product 8, and the bias mechanism 7 is stretched 
between this move section 6 and the aforementioned vohage impression section 3b. 

[0034] Therefore, in the actuator of this operation gestah, if an electropositive potential is impressed to vohage impression 
section 3a, flexible element la by the side of a periphery is elongated, an electronegative potential is impressed to voltage 
impression section 3b and flexible element lb by the side of inner circumference is contracted, the tabular layered product 8 in a 
circle will cany out reduction deformation, and the move section 6 will operate upwards. If potential is impressed contrary to this, 
since the force to the lower part in which this tabular layered product 8 carries out huge deformation, flie move section 6 operates' 
below, and the move section 6 operates according to the bias mechanism 7 in that case will be generated, sufficient force of 
operation can be acquired. 

[0035] Namely, the tabular layered product 8 is formed in a circle especially in this case, and the move section 6 which operates 
linearly in the direction of the diameter of the upper and lower sides into the soffit portion in the hoop direction is formed. It can 
become this move section 6 and the easy structure which fixes the upper-limit portion of this tabular layered product 8 which 
counters in the direction of a path by the opposite side, and this move section 6 can be made to move reciprocately in the vertical 
direction in the state where it was certainly stabilized by huge reduction defonnation of the tabular layered product 8 in a circle. 
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The actuator of this operation gestalt that makes such deformation operation can be suitably used also as a dynamogenesis 
mechanism of pressure massage machines, such as a fmger and an arm. In addition, except it, it is constituted like the operation 
gestalt shown in above-mentioned drawing 1 , and the operation effect concerning claims 1 -3 is similarly done so in an account 
operation gestalt same as the above. 

[0036] Moreover, the actuator of this operation gestalt can also be suitably used as developmental mechanics of operation to 
which 2-dimensional STAGE 1 3 is moved, as shown in drawing 5 . In this case, around [ of a circle configuration ] STAGEl 3, 
opposite arrangement of two or more main parts 5 of an actuator is carried out, the move section 6 prepared in each main part 5 of 
an actuator is joined to the periphery of STAGE13, and the inner circumference portion of the in-a-circle frame 12 is joined to 
flexible element 1 a by the side of the periphery of the portion which counters in the direction of a path by this move section 6 and 
the opposite side of each tabular layered product 8. Moreover, it is what the jn;;^a-circle frame 12 is formed with a conductive 
material, is electrically conngctedj^ith one voltage impression section 3a, andlicSrSTAGEI3''ffirougreach main pStTof an 
fctuatertOThe inside. Voltage impression section 3b of another side is respectively arranged in the move section 6 prepared in 
each main part 5 of an actuator, and a selection change of whether voltage is impressed to which voltage impression section 3b 
can be made with the selection switch 14. Therefore, STAGE13 held between the move sections 6 moving reciprocately can be 
operated towards desired on XY flat surface by operating the selection switch 14 in this case, and carrying out huge reduction 
deformation, as the tabular layered product 8 of the predetermined main part 5 of an actuator in a circle was mentioned above. 
[00371 Drawing 6 showed still more nearly another operation gestalt corresponding to the claims 1 and 7 of this invention, 
formed the single flexible element 1 in the shape of a spiral in the actuator of this operation gestalt, and has formed the move 
section 6 which operates linearly along the direction of an axis of this spiral by expansion and contraction in alignment with the 
spiral curve of this flexible element 1 in the edge of this flexible element 1 . 

[0038] In this case, one voltage impression section 3 a is formed in the shape of a pillar rod with copper, silver, platinum, etc. The 
electrolyte section 4 is ****(ed) by the whole periphety side of this voltage impression section 3a, and it is looped around in the 
shape of a spiral so that sliding of the band-like flexible element 1 may be attained in the periphery side of this electrolyte section 
4. It connects with the upper limit of this flexible element 1 electrically, voltage impression section 3b of another side is fixed to 
it, and the move section 6 of the shape of a short cylinder fitted in the soffit of this flexible element 1 free [ a vertical slide into the 
soffit portion of this electrolyte section 4 ] is combined. 

[0039] Therefore, in the actuator of this operation gestalt, the flexible element 1 is formed in the shape of a spiral, and is settled 
compactly. Moreover, if an electropositive potential is impressed to voltage impression section 3b connected to the flexible 
element 1, this flexible element 1 will be elongated, and if an electronegative potential is impressed to said voltage impression 
section 3b, this flexible element 1 will be contracted, while the flexible element 1 ****s to the periphery side of the electrolyte 
section 4 by the slanting hoop direction along with a spiral curve in that case -- a big variation rate -- an amount -- expanding and 
contracting -- this size - a **** variation rate -- the small variation rate to which expansion and contraction of an amount met in 
the direction of an axis of this spiral (pillar cylindrical longitudinal direction) - it is changed into operation of the linear vertical 
direction of the move section 6 used as an amount, and the stronger force of operation can be acquired In addition, except it, it is 
constituted like the operation gestalt shown in above-mentioned drawing 1 , and the operation effect concerning a claim 1 is 
similarly done so in an account operation gestah same as the above. 

[0040] Drawing 7 shows still more nearly another operation gestalt corresponding to the claims 1 , 7, and 8 of this invention, is 
equipped with the bias mechanism 7 which is the spring of the shape of same spiral which generates the force to the lower part in 
which the move section 6 operates at the time of extension of the flexible element 1 of the shape of an above-mentioned spiral in 
the actuator of this operation gestah, and is unifying this flexible element 1 in accordance with this bias mechanism 7. In this case, 
as shown in drawing 7 (b), the bias mechanism 7 which becomes by spring-steel material is formed as one voltage impression 
section 3a, the flexible element 1 is ****(ed) by the whole superficies of this bias mechanism 7 through the electrolyte section 4, 
and **** covering of the voltage impression section 3b of another side is carried out at the whole superficies of this flexible 
element 1. 

[00411 Therefore, in the actuator of this operation gestah, since unification formation of the flexible element 1 of the shape of an 
above-mentioned spiral is carried out with this in accordance with the bias mechanism 7 which is a spring, in case the force to the 
lower part in which the move section 6 operates is generated and the flexible element 1 is elongated by this bias mechanism 7 at 
the time of extension of the flexible element 1, sufficient force of operation can be acquired. Moreover, external force is absorbed 
by the bias mechanism 7, impossible operation of the move section 6 is also lost, and it is hard coming to damage the main part 5 
of an actuator. In addition, except it, it is constituted like the operation gestah shown in above-mentioned drawing 6 , and the 
same operation eifect is done so also in an account operation gestalt same as the above. 
[0042] 

[Effect of the Invention] It expands and contracts powerfully and the move section certainly prepared in the main part of an 
actuator operates linearly, and moreover, the flexible element which becomes by pi conjugate type polymeric materials by 
impressing positive and an electronegative potential to the voltage impression section in [ like the actuator of this 

invention according to claim 1 can be made to maintain certainly, without repeating the gestah of the main part of an actuator 
which this operated, and continuing carrying out voltage impression. 

[0043] Moreover, especially in the actuator of this invention according to claim 2, in case the force to the direction where the 
move section operates according to a bias mechanism at the time of extension of a flexible element is generated, sufficient force of 
operation can be acquired in case a flexible element is elongated, and a flexible element is contracted, a flexible element contracts 
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convenient and the move section operates in the reverse direction. 

[0044] Moreover, it can be deformed by flexion by positive and carrying out negative conversion to the side with which a tabular 
layered product disagrees, it can have the potential impressed by the easy mechanism, and the move section can be made to move 
reciprocately certainly especially in the actuator of this invention according to claim 3. 

[0045] Moreover, opposite arrangement is carried out and the above-mentioned tabular layered product can make the move 
section move reciprocately especially in the actuator of this invention according to claim 4 in the state where it was certainly 
stabilized by flexion deformity of the tabular layered product of these both sides. 

[0046] Moreover, the move section prepared in the middle portion of the above-mentioned tabular layered product can be made 
to move reciprocately especially in the actuator of this invention according to claim 5 in the direction which has by this single 
tabular layered product, and carries out an abbreviation rectangular cross with this. 

[0047] Moreover, the above-mentioned tabular layered product is formed in a circle, and a tabular layered product in a circle can 
make the move section in the hoop direction which becomes a part move reciprocately especially in the actuator of this invention 
according to claim 6 in the state where it was certainly stabilized by flexion deformity which carries out huge reduction. 
[0048] Moreover, especially in the actuator of this invention according to claim 7, a flexible element is formed in the shape of a 
spiral, and is settled compactly, moreover expansion and contraction in the big amount of displacement which met in the shape of 
[ of this flexible element ] a spiral are changed into linear operation of the move section, and the stronger force of operation can 
be acquired. 

[0049] Moreover, especially in the actuator of this invention according to claim 8, unification formation is carried out with the 
bias mechanism in which the flexible element of the shape of an above-mentioned spiral is a spring, in case this flexible element 
is elongated, sufficient force of operation can be acquired, and external force is absorbed, impossible operation of the move 
section is also lost, and it is hard coming to damage the main part of an actuator. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dazaages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely, 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The flexible element which becomes by ji conjugate type polymeric materials , such as poly ANTN and pr>ly|jyrrnl^^^^- 
power supply section for impressing voltage to this flexible element and the voltage impression section, and the electrolyte section 
for making the flexible element shell exterior flow through current. The actuator which comes to prepare the move section which 
operates linearly by expansion and contraction of a flexible element on the main part of an actuator made as [ contract / a flexible 
element ] when it ****(ed), the flexible element developed when the electropositive potential was impressed to the voltage 
impression section, and the electronegative potential was impressed to the voltage impression section. 

[Claim 2] The actuator according to claim 1 characterized by having bias mechanisms, such as a spring which generates the force 
to the direction where the move section operates, at the time of extension of a flexible element. 

[Claim 3] While carrying out the junction unification of the flexible element, forming a tabular layered product in the both sides of 
the electrolyte section and impressing an electropositive potential to the voltage impression section corresponding to one flexible 
element By impressing an electronegative potential to the voltage impression section corresponding to the flexible element of 
another side The actuator according to claim 1 characterized by for the flexible element of another side having contracted while 
one flexible element developed, and making as [ operate / linearly / the move section / so that this tabular layered product may be 
deformed by flexion / by nothing and this flexion deformity ]. 

[Claim 4] The actuator according to claim 3 which arranges a pair of tabular layered product in an opposite position, carries out 
the joint unification of both the tabulars layered product at the end, and is characterized by preparing the move section which 
operates linearly in the plate surface and the ****** direction of this tabular layered product to a part for this bond part. 
[Claim 5] The actuator according to claim 3 characterized by preparing the move section which operates linearly into the middle 
portion of a tabular layered product towards carrying out an abbreviation rectangular cross with the plate surface of this tabular 
layered product. 

[Claim 6] a periphery and the flexible element of another side serve as [ the flexible element of one of these ] inner circumference 
in a tabular layered product in a circle - forming - this - the actuator according to claim 3 characterized by making the part in 
the hoop direction of flie tabular layered product which becomes in a circle with the move section which operates linearly in the 
direction of a path of this tabular layered product 

[Claim 7] The actuator according to claim 1 characterized by preparing the move section which operates linearly along the 
direction of an axis of this spiral by the expansion and contraction which form a flexible element in the shape of a spiral, and meet 
the spiral curve of this flexible element in the edge of this flexible element. 

[Claim 8] The actuator according to claim 7 characterized by having had the bias mechanism which is the spiral-like spring which 
generates the force to the direction where the move section operates at the time of extension of a flexible element, and uniting a 
flexible element with it in accordance with this bias mechanism. 
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mmi. imcoimm^mmmt^mmmzjfM 
mPim^^t^m^mMm(^mu\^izm^-m 
nu^^mmi^8coi^jj\^xm-mmi^zmi'^^ti^^^ 

^±mm^co^mmizm&m\\33si. ^±mMj^cof^m 
mi^zm&mnwmbmm^tix. ^^mmmj-u. ib 
iz^m^ixx^-^^h. X. mm^mmmcr)rmm6i-<o^ 

mhtcomi^z/u T:^mm7iimtk^tixu^ . 
10 [0034] l/^jo^o t . mmmmm<^r^ ^^zl^^ 
iz^\^xi±. mi±m\\iwzAEcommm}n ^ tix^m 
m(^immi^utimm^ti. mj±Bmnm3uzn<^mm^ 
mw^tixi^mmcoimm^mmm^rii t . nw^t 
com^mmi^ s ^m^^m^ txwmw^ e it±-ji^mi¥^ 
til. zriti.tmzmm^mu'^ti^^t. nm^mm» 
sm^m^Lx^mmeitTif^tM'^^ti. ^<7m. 
^ u Tx^m 7 (c J: o T mim e ^mi'^^ti ^ t*^<;o 

20 [0035] -r^t^-^. :L<^^^mmz. mAmmwQ 
t^vm\f.^mwi^fi. ^^mi3^^zm^hTt&^\,z± 
TWj\^xmmmzmi'^^^fihwmu e mm^tLX . 
mmme t^nmxim\^(^zMm^mm^^mm#s 

Bm''\k<^M^mmi¥ s <^mim4^m0i^z x-^xm 
mi^z^^vfc^^mx±r:^[^(^zmumm^'\t^ zLt^j^x 

^^mmtLxhimm^^i>::ttK^^^h. ^^^^ 
30 ^timm. ±mmii,zmifzmmmmt:nmizmf&^ 

mt^zmttmmt^zm^tii. 
[ 0 0 3 6 ] X. immmmcoT^i'a.:iz-^it^ m5 

mmtLxnmizmmi^^zthx^^. z(r)f§^^ P3 
jfmco STAGE iscommf^zmmcor ^ f - a,x,-^^i^ 

^mme-^^sTAGEism^mf^zm-^^ti. ^uvm 
mm <Dmwm^^ e t iKMmximmzni^i-i^j^a) 
40 9mmcoimmTu(^zp^wm-¥^m2(D\^mm^m^'^^ 

ti^ -yj<omi±mnm^tmm'^(^zmm^tix . ^co^ 

imz^Tl^^^X,-^ :^ 5 Ur S T A G E 13^« 
n^li><^X\ ^T::^^^^J^-^:^i^5l,zim^ti^3 

mm 6 u±mu(^msmum3bt^^^ mik^tcx . v 
ticomBmn^3bizm&'^Bmu^^^H±'^ui:^ hx-^ >y 
^mzx->xmm^:^i~^ztt^x^^. Lfz:b^-:>x. 
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6 m iZim ^fl^STAGElS^XV ¥S±r Fir M<?0 

xvN^-f yjummij^zit^-^ xwMmzWjj^-^titm) 
6 ^ . n 1 <r>mm(^zmifx v ^ i, . 

e^mxpi^wmzmm^ti. mm&miimaico^mm 
^mzmmw^49mm^ti. mmmMUAmmmiz 
^'^mimmi' i ^^^ms^t^j:t x o :^^N°-f y/vmz 
mm-^ti. mwmm'Fico^mf^zimcom&mnmb^^ 
m^mzmm^tixmm^tL. mimm^FicoTmi^zm 
mmmm4<7)T^mi^i^z±Txy'^ \<^mzmm^ti^ 

IfZm^Tlt. imm^ 1 yMMzjfM^tiX::^ 

y^^9 hi^zm^t. X. wmmi'iiztm^tii>ms.B\] 
Mm3uzi[E(Dmm^wi}n-stL^ tmimm^f i 
nms.mnM3b{,zn(omm^m\i^ ti^ t mwmm 

xmrnnn^ 4 <^mnmizm^^-iT\^xmmi^^^:b^ 
^i^^^^pmmximLx. tkk^^xmmc^im^m 
xj^^ y/ummij\M iPii^mmM^yf\^) i^ziii-:>ti 

(^z^m^iz. x^^i^\mft}^nizt^<x"^6. 

-^timm. ±Mmif^z^uzmtmmtmmi^zm 
f^^tix^ D . tmm 1 izi^iim^m^m±9mmm 
PMzt5^fr^ t nmi^zm^^ti^ . 
[0040] iii7i^. ^mac^tmmi. i. si^znm 
^h^i^zm<ommmm^^L. iisisg?F^^£OT::?^^x 

miz^m^etmi'^-^tL^Tii^<^i:^%^^^ n 

mj'^-^ Txmmi i^zm-^xmmm'f-i ^-i^^tbx\^ 

CICO*^^. 117 (b) lZ^^tW<. ^^^mPiXt^h 

w M r-^mm 1 ^^'^m^mz^wm^ 4 ^i^x^xwm 

[004 1 ] 'ufc:i:)-->X. lIMIffM^Ti^'f'^x^:^ 

:^-'T$> ^A-^ TT^mmi^^zf^^xzLfit -Mmm^K 
^cox\ tPUTxmm7izi':>ximmTi<^imm 
ifZ^m^6:^mi¥^tihTif^co:^'/)^^^^ti. imm 
^ 1 mm^ti^^mf^z i>-^6^>^mi'^t\^n6 z. t ^^x^ 
X. Txmmi i^zx-^x^i^mmu-^ti^mM 



(6) J|tll2 000-1 33854 

1 0 

mmmmt mmizmm^nxid d . m±mmtmmizi^ 

[0042] 

^i-:^x.-~^{,zi^\.-^xi,t. mEHmmzjE. ncomm^ 

"f-mPMzimtX . mmi^zTi^i-^:r.^:^:^mztm 

hti^^m^^mmmizmi^^ti. tt-i,. mwx^^^tL 

10 ^:zt^j:<mmi^zi^m^'^^zb'^^T^^. 

[ 0 0 4 3 ] X. *^t?H^oii^xi2fB«cor ^->^x^ 
^^^ctev^TJi. mz^ ^^^Txmmizx-oximm^(^ 
wwKmi^zmm^mf^'Bfih-^m'\c^)iii)^%^^tL. # 
mm^mm^ti^WAzh^^^mi'^:fii:mz t ^o^'t 
X. imm^fmm^timiziA. &t^^<imm 
^^mmLxfpmmm<7)U\^^mi¥^ti^ . 
[ 0 0 4 4 ] X. ^macomsmsmmcriT^i^a.j:^- 

20 ^j:mmx%^x^mm^:mmi^zmmm^it^ztm^ 

[ 0 04 5 ] X. ^^mcr)mmM4tmcoT:^^a.x,- 
i^izm^xi±. mz. ±$m^mMmmmm^ti. 
^m^^nmmc^m^WMf^cDmsi^mi^zi ^xmmiz 
^mus^mximsm^^i-zti?^x^^ t . 

[ 0 0 4 6 ] X. *^0g<:Oif^Tl5lStRcor ^f-^x- 

^{z^v^xit. n\^z^ ±.wmmmw<o^mmztm 
^fih-^mm^^. m-<nnmmmwx%->xzfibn 
w^^h-Mmzmmm^^hz,tij<x^^ h . 

30 [ 0 0 4 7 ] X. i^mfiO%tmt 6tBtt<7)r :?^f^^x- 

^\.zi6\^x\t. m\iz^ mmmmm^Ymmmm.^ 
ii. ^(7:^w&mz-m'^h-u'Tthti:hmw\w^^. vm\% 
mwmmmm^^mA^^hmmmi^iZi:, ->xmmz^ 
"^i^f^mrc'mMmi^^h ^ h ifix% h . 

[ 0 0 4 8 ] X. *f6H3c7)ifi*3l7ffit!iC^r ^f-^x- 

tix:ny/^^ hizmt^). Lt}^h . immmf-c^xju 
mtmz^M^ti. X K}?i^^mi'^:^^nt^tij^x'^ 

40 6. 

[ 0 0 4 9 ] X. :^WMcommMSMmcOT^i^^3:.- 
:^iz:H\'^Xl:^. mz^ ±m:^yM "y^V^tcoi^mmf-^^:^ 

rvy^^^^xh^^^^^rxmmt-mmf&^tix. 
mm^mm^iimAzh^^^Mi'^ti^mh z t 

X. 9\^ti:bmiR^timm^(omm§miy^^<^^^ 
X. T^i~^jZ'-:^-^m±mmLm<K!:i>. 

(a) ih) iit^<7)^^m^^^mi^z^iifmm 

50 m. 
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(a) ( b ) i,±^cr,^^m^i^mizinj-^mmm. 
V. ( a ) li^nmmm. ( b ) it^com^mmmm 
( a ) \i^(^mmm. ( b ) \i^nmimm^^^^ 

[116] mz'h'\<r>m!mmx'-hhr9^x:x.-^^fp.'t 



(7) #112 0 0 0-1 3 38 54 

1 2 

L, ( a ) iA^<r)mmm. ( b ) {i-eo^SB^^-TE:^ 

tmm. 

1 imm^ 
3 ffiepjngp 

10 6 
8 
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(8) 



mi2 0 0 0-l 338 54 
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